
SCIENCE AND MECHANICS.

PHOTOGRAPHY IN COLORS.

THE VAIUOl'S SYSTEMS NOW IN VOGUE.

UPPMANN'S AXD LUMIF.UE'S " INTERFERENCE"

PICTURES COLLOTi'I'K ANT) HALFTONE

CHROMOS-IVESS HELIOCin'.OM'P.S'OPr.

.R. D. GRAY'S RECENT LANTERN-

SLIDE r.XilintTIilN.

That whlcn Professor Gabriel Lippmann, of Paris,

accomplished In color photography was to make a

picture In which there were Iridescent hues, like

those of mother-of-pearl, which become visible

when the plate was held at certain anales to the

light. Louis Lumiere, another Frenchman, con¬

siderably improved on the original Lippmann pro-

cess, but he retains the essence of lt. .Soma of

the ray* of light which fall on the plate In taking
a photograph pass through lt. These are caught
by a mirror and reflected back int* the sensitive

film. Interference between the two sets of rays

produce the effects described. As yet the results

are far from being satisfactory.
Rausonnet and rollen, the former an Austrian,

and the latter an Englishman, as long ag-* as

1SS5 hit upon a different metho'i of Imitating color

as well as form In photography. The Iirst step
in their process was the production of separate
negatives, with screens representing the primary
colors. In one plate, therefore, the red rays would
be suppressed, and would not act on the chemicals
In the plate; In another the yellow, and In a third
the blue would be similarly stopped; and. theo¬
retically, all tints which are mixtures would bo
controlled by the co-operation of two or three
screens. Of course the negatives thus obtained
would be In black and white, but the details would
have differences In intensity. It was thought that
the primary colors, artificially produced, might
then be used in some manner with th<*se negatives

In a combination picture.
More than twenty years
elapsed. though, before
certain Incidental difficul¬
ties In rendering plate,
sensitive to red and yel¬
low light were sufliclently
ovroome to allow of any
success In this direction.
Dr. IL W. Vogel even¬

tually removed these, and
In 1.SS6 T'lrlch prepared
three stone**, on a litho¬
grapher's plan, for color-
printing, each being Im¬

pressed with a different
negative, and crude imitations of the original
coloring of the subject Oan'lseape. c'! painting.
spectrum, or collection of fruit) were thus se¬

cured. This was an adaptation of the bo-called
"collotype" process. Our fellow-countryman, Kurtz.
Carried this operation further. With "half-tone"
sine etchings, made from the different negatives,
he rendered lt possible to secure colored com¬

posite, on an ordinary printing-press, the paper
being run through first with one plate with an

ink of one color, and then with a second plate, and
a second color, and so on.

Meanwhile Frederick E. Ives, of Philadelphia,
was experimenting with the three-plate Idea along
a new line. He made "positive" transparencies
from his negative:*, placed orange yellow and blue

glass In front of them, and so arranged them In a

box that the pictures would merge into one. He
Invented a camera with which he could get his
three negatives on one plate, and with one ex¬

posure. Instead of taking them separately and In

succession, and then he perfected an Instrument
which he named the "heiiochromoscope" for ex¬

hibiting these composites. Only one observer at

a time can look Into this device, but from one triple
negative, of course, numberless transparencies can

be secured. Our first diagram shows the hello-
chromoso. .pe.

V.'lth a set of pictures made Into "slides." anl
with a magic lantern, it ls possible to effect the
combination on a screen before a large company.
A New-York lens-maker. II. I». Gray, who has been

attempting col.ir photography f*ir years willi both
the collotype process and the lantern-slide, gave
a private view of some of this laffer work a few

days ago. He has found it necessary to employ
screens of different hues from those of Mr. Ives.
The latter uses orange, fellow an'l blue; Mr. Gray
has four sets, for different ri-quirements. but they
are al) modulations of re*% green and blue. He

fixes his thr.e coin pl .rr. "'ita ry slides In a holder

like that shown In 01.r .*. *,! Macram, the fourth

Space being empty, nnd glnss screens of thc right
color ar.- placed between the respective slides ar.'l

the light in his lantern The thies are then pro¬
jected on th.* SCTStn, an'l l.y very delicate sd*
Justment united Um ..

In the camera the effect of the red screen ls to

Stop the green light; and on the negative thu."

made, tbsrsfore, Um rssi of the lights sad shsflw
are normally recorded, inn tho greens <!o not affect
the sensitive film, which, when washed, ls trans-
parent In these places. In the operation of making
u slide from this plate, the positive ls strongly Im¬

pressed Opposite 'he^e trans; .ir*rf. plSOBS aili be¬

comes opaque. Hence, In the lantern, rel (derlvo'l
from the red g.ass behind the tilde) ls Imparted
more or le.*-* fie.-ly to most, of the picture, but ls

effectually Withheld SfbStS ther* wsrs greens In the
original subject. In like manner. In the sttds ina.'--
with the aid of a green screen those portion, ir.

which there was ;. ny red 111 the original become

opaque; and from the coicreii glass In the lante.n
more or less green shines through the r.-niainlng

portions of it. Hy the blue ter violet-blue) BCTSSB,
yellow ls prevented from affecting the third nega¬

tive; and on the alMs the yellow ls turriel Into

black. The color ls restored, however, In the three¬
fold projected picture by the co-operation of red
and green from the other two slides Since Helm-
holz upset the old Ideas shout the thro-? "primary"
colors, it has been known that yellow ls a product
of green sad rid In nit collotype work, Mr Gray
uses Ink of a color complementary to, and not ideii-
tlcal with, that of the screens employed In secur¬

ing negatives.
These screens are made of white glass coated with

dyes, to the selection of which Mr. Gray lias pie-

voted much study and experiment. In some of his
earlier work he employed liquids, confine.! between

transparent fllrnft of some sort; hui there are in

convenient to handle, though in some respects (pref¬
erable to stained gl;is«. In photorraphing down In

the red end of the solae sjwotrum. sonic astronomers

especially sensitize IbStT plat* tot rel gad yellow
by chemical treatment. Mr. Gray does not. With

a red screen, therefore, h.- Bads an exposure several

hundred times longer than with a vlolct-blue screen

Dpecessary.

COPYING Sf TLlTntF; BY MACHINERY.
A frRENCIi:MAN'S INVI. VTIOX KOIt SWINO LAVOI

IN uk, r.onri IV. tTATCAKT.
Amateur and professional drsughtSMM are fa¬

miliar with the Instrument salted 1 "pantagraph,"
by means of which it ls po.IMS ls rspraduca sa

a larger or smaller scale, any drawing which a

person has before him. Hy means of a simple lat¬

tice-work, pinned to the table, every motion made

with a pencil point kSSSrtSd lu imo part of the frame

ls imitated with mathematical exactness by another

pencil.
Something of the same sort, but on a more elab¬

orate scale, has now been applied to sculpture. A

French maker of statue, for churches. M. Delln.

has Invented apparatus hy means of which he can

shape a block of stone into a rough copy of a fin¬

ished figure. Ile has the two marbles placed up¬

right on revolving horizontal tables, which are so

connected as to rotate simultaneously and with

very precise agreement. A sculpturing tool, operated
by electricity, ls suspended from the celling before

the block to be cut, and fixed In such a way that
lt advances and recedes In unison with a tracer,

In the workman's hand, held before the model. The
tables on which the figures stand may be raised or

lowered together at the operator's will, and thus
lt ls possible to reach every portion of the mass

under the graver. The machine Is Intended to per¬
form only tbs rougher work of the atudlo, and not
I* dispense entirely wfth finished touches by Um
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hand of a true artist. M. Delln's invention 1.

adapted to enlarging or reducing, as well as to
copying.

CREMATING GARBAGE AT TIIE FAIR.
THE EFFICIENCY, ECONOMT AND SANITARY AD¬

VANTAGES OF TI1I8 SYSTEM.

City authorities in England have more thoroughly
mastered the art of disposing of garbage than
those In Amerlcv For sanitary* and other reasons,

destruction by fire ls considered more desirable
than other methods; and crematories for city
waste are to be found in all the principal English
towns. The subject ls receiving wide attention tn
this c.puntry. hoWSTST, and the report, recently
published, on the workings of this plan on the

grounds of the World's Fair at Chicago, will there¬
fore possess much Interest.
The rubbish, refuse from stores and restaurants,

street sweepings and excreta from privies, was first

forced Into tanks at a sewerage station and treated
with chemicals. The liquid portion was then dralnepl
off and allowed to run Into the luke, and the solidi
were compressed by machinery Into cakes that were

carted to the furnaces. This latter stuff, called
sludge for convenience, contained ab'.ut ,'S i er not
of moisture and 42 pet cent of dry matter. Tbs
olly, fibrous and foecal material, which was nm-

bustlble, amountc" to only iv per cent, and the
rest was ashes, earth, lime nn 1 other mineral prod*
nets. Most nf the waste paper shoal the grounds
bad been separately disposed of. Dead animals,
from the size of a rat to that of a camel, were In¬

cl: led in the garbage, nn.1 none of these was too

large to go Into the furnace door without cutting.
The fuel employed at the crematory was oil,

broken Into spray, and the flame wus drawn down-

ward so as to lave the matter lying on the XTute-
bars, which were of Interlocked fireclay brick.
Pndernea'h was a receptacle for the ashes. All

the gases and smoke passed from the first com¬

bustion chamber Into a second one, where the

products of the former were thoroughly consumed.
The discharge fnpm the chimney, therefore, was a

thin, rolofleas. Inoffensive gas. which wns utterly

Imperceptible a few yards away. A (Satan of the

plant at chicago not always to be found else¬
where ls this "fume cremrtor," which makes the

operation inoffensive.
The character of the garbage nt Jackson Park,

says the engineer in charge, \V. s. MncHnrg, was

not what lt would be under a regular municipal
regime p.y sorting out the ash's and selling then)
for filling low grounds, a double economy would be

effected. Hy proper screening, much other valu¬

able material could be separated. Further, there

is a chance of getting phosphoric acid out of the

ashes, nnd this ooald I.*- Bold for fertilizing, nnd

the heal ppf combustion could b« utilised with a |
steam boiler In some sort of municipal work. Some

of th'* Engibh "destructors," Mr. MaeHarg says,

tra SCtUaUy Belf-SUpportlng, The work In Jackson

Park cost, for fud and labor, about fin cents per

ton. In five months about 1,712 tons were destroyed.
Tbs largest dav's work called for the dlspOSSl Of
2\\ t'iriPi of sludge-cuke and 3Sit tons of other

garbage.

THP. TROLLEY TOR CANALS
ITRTHEtt DISCCS^IOV np MINOR QUESTIONS IN

YOI.Vlf'. IN THE IIiF.A.

The attempt to use electricity for propelling ennui

bouts near Rochester was u distinct success; lint

technical Journals regnrd lt rather ns a popular
exhibition than such .-. scientific test as srould
determine sll ths questions involved in thia .greal
euterpriSS These, In view of the Importance of

DMVlng great quantities of bulky freight cheaply,
are now receiving careful consideration from com¬

petent persons.
"The Blectrlcsl Engineer." for Instance, cnlls at¬

tention to the extra resistance offered by eballow

water to the passage of boats, und the Increase
In the recnilred power. In S geometrical ratio, for

every increasp* attained In speed. Hence that pspet
urges that the canals of New-York State be deep¬
ened t.p rilli** feet without delay.

In "Th" Bnglneerlns Nous" lt ls suggested that

a flexible cord or (aile should be substituted for

a stiff pole, to bring tte- currant down from tte

trolley wheel, to th- motor In the bout. Thia Would

make lt easter to maintain connection with the

supply wire whin th<- boat drifts sideway.-; The

belief ls express."!, moreover, that two wins m.iv

prove unnecessary, and that th- return ciirroiii

o-ui be bsndled by Mending it into the water

through a suitable '-ground'' pinto In the bottom of

the host ^tin snothor Ides brough! forward by
"Tbs Engineering News" ls that the motor might
be yt, constructed as to lid.* on the ole) loud wiro

(or Cable), ai, to take hold thereof SQ um lo lOW

th., bout. This w.iuld Involve more expensive nv. r-

head coiisiru'tion, but it srould render s ncnxx-

propeller nansfissssrjr, and, although Um lotter

device IS already ma>!e to work fairly well by .st'-am

power on craft of this character, there ara objsc-
ttons io it that have sol bet n overcoats. If a

¦crew musl bs used, though, u large "<'<.. moving
«|,wly. or twin screws, which could he small, r and

more easily submerged, are considered desirable,

Tbs extrs '"sl incident to the employment of spa-
dal tugs, instead of motors on each boat, ls

deprocut'd Sf sapsrta
Another p lal ssedlng consideration sad experl-

mani is tbs feasibility of "turn.nus" for i«.nt>

trieollng and passing euch other. On street rail¬

ways lt ls easy to have the curs meet .lt sp.(Iti. I

points, bul whether boats can be run on a schedule

or not Is quite a different question. Whether one,

two or four overhead wires are necessary ls yet
undecided.

ELBCTBIO lighting WITH ULM HEAT,
Part of the energy conveyed lo an Incandescent

electric lamp ls wasted In the form of heat. This

latter is radiated by the white-hot filament and

transmitted to 'he outer air by the glass globe. If

ETHESDA.
America'" » ¦»orlit. XX attr.

UOTTLKU ONLY AT TIIE SPKIKfl,
Hob {'re. lt. ffari*, Director-tieaeral af tbeWerlS'e Folri "I

re»ra"l lletheid* "alar the Urti In the
Market."Ilaa. Chaa. Feater, Ex-Mer reta rr
afTrreeeryt - Betnaadaiiaa medicinal
properties ot ranch Taloa "

the glass could be made a poorer conductor of heat
than it ls now, then this loss would be re¬

duced, and a given current would produce more

light. "The Pha-maceutlcal Fra" declares that a

German chemist has succeepled In producing glass
which, while transparent, ls virtually Impervious to

heat. This Is a rather Incredible statement; but If

lt be true, a reform In one kind of electric llthtlng
will be thus promoted. The lncand' scent lump ls
not so economical at present as the arc-lamp, al¬
though f,,r .-rt.tln uses lt ls mppre convenient. But
If the new glass, which ls said to be eomposeil of

j sodium hydrate, sand and kaolin, truly answers the

descrlptka which is given of It, lt will Increase the
efficiency of the former system and enable lt to

compete mure advantageously with the larer.

an i.vri.kr.sTi.VG DISCOVERT.
SALTS OK COPrKI REIUCF.n TO PUtt MET XL IiY

ramouevM tapoo.
Accident recently revealed to the managers of

th** Bsltlmors Copper Works a fact which may

h.iv* some value in refining the metal UMTS handle 1.

At thi» eetsbllshmsnl the reverberating furnaces

are connected with a great chlmn-y by means of

long underground passages, called "culverts," In

which more .pr less oxydtscd copper, ns well as

sulphides, srsenldss ard other compounds, is esr*

ried off In the frirm of dust and smoke. .':cse i.re

de|posit'"l in the culverts, and are MbosqoeaUy
collecred to be worked over again. Amid an 11c-

eumulatlon of such stuff, a few lays ugo, there

were found iridescent, mosslike maooes, arhtch i.pppn
examination proved ls he pure copper. How the

trsasforawtlon wss effected was a mystery, r.ntll

lt was discovered that petroleum, which saturated
the soil in the vicinity (having escaped from S

neighboring refinery) had entered the culverts

through a crevice. Ender the influence of high
heat lt was volatilize.1. ami the resulting gases ha 1

"reduced" th- oxides and sulphides Into pur.» metal.
It ls probable that this revelation will bs turned
to advantage In future operations.

SAILING ON A nereus,
HOW A CAI.IFnllNIA MAN MAKES THE WINI)

DftIV- ;:i^ ma* him ...

The expert bicyclist often finds a stiff breeze upon
his back suflicieiitly powerful to keep him In IBO

tion without his applying any .power on the pedals.
nnd even enough to carry him up hill. If one may

trust a story In "The San Francises Examiner,"
this force ls sometimes utilized by < 'burles D.

White, of Sun Bernardino, In the manner hipllcated

by our diagram. A light sall, made of sheeting
and Curried by S bamboo mast, has h."*n placed on

his wheel, and when the wind ls In the right .par¬

ter he uses this instead of muscle, and ls asM
to have thus made _ speed of fifteen miles an hour.

*.3_

In several respects such a mode of navigation
differs considerably from yachting. Tou can't
beat or even sall with a besm wind on a bicycle
You can only run straight before the wind. An'l
there ls room for doubt whether enough ls gained,
travelling In one direction, to pay for the botbST of
cnrrvlng the furie.l sall bnck home. Mr. White's
rigging, however, adis only about seven thunda to

the weight pif his wheel.
The mast, which Is set In a hard-line block

clumped t'> the tubing ls ten fest high, and the

bo.-im ls .righi feet long If these dtmsaetOUS were

r« luesd to six nnd four feet respectively, Mr.

White's imitators would probably n:,d them ade-

<|iiute to their n.ls It ls also to be remembered
that the "sheet" or cord COatroUlag the outer end
of th* boom (Plight not to be tied fast to the ma¬

chine, but run through a small pulley under the

sent an.l kept In the hand. A sudden gust of wind

ls llnhle to lift the hind wheel off th* ground unless

the sheet ls promptly eased off.
? .-

Tn MEASURE INTKV.E HEAT,
Mr FF. it i nt cr *gg_a OP PTROKKTKM.

Information has heen 'ought from this department
rsgnrdlnr pyrometers, or Instruments for measuring

temperatures beyoad the range of ordinary mer¬

curial thermometers. A dozen or more kinds .pf

such Instruments have been ilevlsed. S>.me of the
eurller mies worked on the principle of the unequal
expansion of two solids with heat D.ntell'e did.

Whitewell Counted th* number of seconds required to

mell a BhM rod five eighths of an Inch In diameter;
tw., aiipl a half seconds meant 1 K>C BSSSadS Pahr..

six seconds LVS, seven 1,000, nnd so on The melt¬

ing point Of zinc 1s giver, by spline satboHtlSS as

7^J. Bell noted with n. gauge the varying pressure
of air In a copper tillie expanded by heat. Heg-
nault. the famous French chemist. Invented tw,

pyrometers, good for temperatures below that at

which Iron softens. Ons consisted of nn Iron tube

through which hylrog'-n gas was passed over an

oxide of copper, nn I the nmount of water produce.1
by the union Of oxygen with the hydrogen Indi¬

cated the heat which promoted the union. Keg-
hault's other Instrument wm an lt'»n Ixittle tilled

with m'-rcury and provided with a valve In Its

neck. With expnnslon the quicksilver would over-

flp.w. IUfference In weight .before nnd after heat¬

ing Indicated the extent of that Influence
line of the pyrometers now In the market and

registering (say the n'ivertising estaloguss) up to

fi.iino degrees Pahr., employs the Saintlgnon system

of it circulating flulo. Water ls forced through an

Iron pips swiftly enough to prevent evaporation
and si n uniform rate. When entering and emerg¬

ing. Its tempernture la taker, by separate ther¬

mometers. The manufacturers not only Supply self-

recording apparatus, but nl«o provide, when re¬

quested, a HUI hsillSMI which merely shows the

nmount of difference, and not the water tempern-

tures themselves.
With extreme h'-ats ndvnntnge ls taken of the ln-

Cressing resistance offered to a current of electricity
sent through a planllnnm wire, wound on a pore*
lulu Cylinder and Inclosed In an Iron tube. Tp t,,

1 Kg degrees Pahr., such an Instrument may tie left

In a furnace permanently; above thnt lt must be In
serted temporarily, say for three minutes, an'l

thus a temperature higher than thnt of welding
lr..n nnd near thal of melting platinum may be

registered A perfect and trustworthy scale is at-

tached to thia pyrometer,
still another Instrument resembles the thermopile.

Mais of different metala platinum snd Iron ..r

platinum and palladium, In dos.intact, give elec¬

tric currents of v.trying Intensity with vnrylng tem¬

perature nt the point ..f Jun. lion, nnd a gslVSBO-
ln> ter* reveals the for.e of the current.

Professor Thomas Egleston, of the rnlnmhla

School (pr Mines In this city, who has tested nearly
every .modern form of pyrometer, expresses a [.ref¬
erence for the type last dSSClftsd, nnd speaks
highly of the I -e Chatell.-r Instrument, a platinum-
rbodlum OOUple, whose Indications may ls* read sev¬

eral huadn 1 feet away from the source of the

h-at which it tests.

ai hn:vi:mi:nts op YANKEE skim.

Taper yarn ls msw being substituted for other

cheap s'oi k in rarpeta sad is sn l-l to be supsrtor
to "shoddy'' snd "mungo," both In cost nnd

strengtb Of course, th.- poper ls use.i only in *he

body Htvl .rn the underside of the texture, and not

on the upp.-r surface. It ls said that .'.'. per seal

of a carpet may be made of paper without a cup*-

tomer suspecting lt.

The most extensive pneumnUc tube system In

the world, probably, ls that which BUS recently
l.ri completed nt Chicago. It extends from the

headquarters of one of the great press news agendas
. ,, nrarly all "f the dally newspaper ..tiles, and

ls to be used exclusively for "ending !. «-: sugee

ia und from said ofllces. About seventeen miles

Of brass tubes three Inches In dlSBMTM were used.

A steel barge has recently been tried on the Ohio

Ills ir. in the coal traffic, this t»elng the first ex¬

periment In that line. As a wdodrn vessel i-osti

only SJSS) or 11.100. and a steel one of the name

dimensions about U.500 or tt.DOO, there would |pe

.. economy unless the latter would last longer,
but ll ls believed that lt will last about three times

as !<>ng. nnd will not need repairs during the first
half of lt* lifetime. A wooden barge after each

trip may need repairs to any nmount, and always
must be caulked, at a cost of from $20 to I7&. The
most important advantage claimed for the steel
barge ls that lt doea away with pumping, which
la a constant and large expense to She coal trade.
A sensation haa bsea produoed in Eurone Sr tim

T^f THC REDUCED PRICES FOR THE HOLIDAYS.|I 4 I J Mxntf^ ^^*\ lu order to dispose ofa large portion of our stock before January lwe-
| \\\^J J|^k *tammt*e htivr inside sweeping reductions throughout our entire Fur and 'Cloak _*}^^ Dcpnrlinents. 3

While prices have always br imi considerably lower than competitors* we feel that with tho extra g£ j
E: Indarfmenu now bein* oflrrrd every one desiring furs should avail themselves of* this splendid oppar- I i

n% tn mt > lo purchase strictly reliable goods. > .39

$ 1 no. 00 Viii buy a genuine London
dyed Alaska Sealskin Jacket; cash

value, $250.00.

$ 10 50 will buy this week elegant Labra¬
dor Sealskin Cape, full sweep; cash]

value, $30.00.

\%n 50 will buy a genuine Astrakhan Cir¬
cular Cape, 22 inches deep; cash

value, $1 2.50.

'$65 ^ w^ kuy dark Eastern Mink Cir¬
cular Cape, latest style; cash value,

$100.

$1Q 50 will buy elegant Electric Sealskin
Circular Cape, Butterfly Collar;

cash value, $60.00.

!$42 ^ w^ kuy first quality Alaska Sable
Marten Circular Cape, in any size;

(cash value, $68.00.
li¬

ft -

!$25Q#00 will buy best quality Mink Em¬

pire Cape, with double collarette;
'cash value, $400.00.

IS12 ^ w*^ kuy French Wool Seal Cape,
with or without Butterfly collar;

cash value $20.00.

$1 98 will buy during this sale elegant
imported Eur Eloor Rug, worth

$2.75.o-

Q&C. will buy Child's Fur Muff and Collar,
satin lined; value, $1.50,

$2 50 will buy good quality genuine Mink
'

Animal Neck Boa, with head and

J claws complete.

[jI 49 will buy Electric Seal, Brook Mink
dr Astrakhan Animal Neck Boa, with

head and claws complete; value, $2.50.

$1 98 will buy handsome Electric Seal,
Brook Mink or Southern Beaver

Muff; value, $3.50.

I$2 ^ w*^ kuy Men's Eur Collar, value
$4.00; $1.98 will buy Men's Eur Cap,

lvalue $375- H

i 5,000 yards of Fur Trimmings and Edginqs, in all desirable widths, at from 19 cents per yard upward.
p Colored Fashion Plates mailed free upon application*

IJ. N. COLLINS & COJ
I No. 32 West Fourteenth Street, New-York. 1

statement, at th* World's Engineering Congress, In
i "hli*i».»r.>. a few weeks ago, thnt American me*

(Intnl. s used measuring Instruments of fur .greater
prsclstOO than wer,- In vogue on the other side of
ths Atlantic Professor Kent.-aux. »-lm uttered this
opinion. .IM mn mean, however, lo reflect "n tho

skill "f the foreigners who employed the Instru¬
ments It<- meant (hut they bad nut the mihi

j facilities ns Americans.
Th" beaVim steel castine for marin** w<prk ever

turned oat in America is the steel "strut." to sus¬

tain the twin screw shafts of one ..f the new Amer¬
ican liners being built bf th.* Crang* it weighs
over thirty i..n-< *,;.r.. pounds.to bs exact "The
Irnn Age" sajrs that while no trouble ls encountered
In "producing th<* lankest castings eulie.! f..r hy nny
..f th- designers, lt ls still extremely difficult to

nico Mrfullj m.ik« tbs sm.plier ones, where l.v rea¬

son uf (-..ring snd limited quantity ol metal lt ts

ftlmOSt IniiM'Hslhle to nv,.|.| the h|..w holes and

¦pong? i*l">ts which r.nl.-r them so unreliable."
. .

fOKEKSI WOBX ANO BCHfaOEfl
It ls now two years since the new star In Aiirlga

first t,e<*atne manifest In sky-photographs. Since

then it hus undergone many Irregular fluctuations
in brightness m lbs Paris Obinratory 'his was

sbeervsd t.p .liminish perceptibly In th.* latter p.irt
of last Dctoher. an.l then to Increase up lo Ko*
vemher n, hut at that tlm<* it bsd not regained the

trrtlllancy of October lft Mlcrometrlc measurements
|p\ M. Rtgourdan show that tl.ls star, which ls now
:. imsd Tau Aurilia.*, has gol changed l's position
sensibly In eighteen montha.

Th'ptisanls of photographs of lightning have Leen

secured daring th'" last few y.-ars, hut until last

month th.-re was no known record, mad* In this

way. of the glohulir form nf lightning. Such a

ono la sal'l to have been Obtained hy It. Kemp-
hill, of Kingstown, England, ii November I, .lur¬

ing a terrible storm. Thu negative exhibits botb
the ordinary sinuous flashea an'l. on th.- rarfsce ..f
the s,*a. a number nf fireballs, joined together hy
horlsontal lines of light, snd resembling "the course

f a hall ..I wool (.lav., 1 with hy a kitten."
in French canals some l.oats have apparatus hy

means of which they pull themselves along, draw¬

ing in (an'l discharging behind) pi chain cable that

lies along the pottom of tba c.m.ii. formerly the

machinery (prevlotisljr .ies-rihe<i on this pago) was

worked hv steam; hut elsctrtdt) haa been used,
arith a trolley system, f.»r the last two months on

thc Bourgogne Canal
N'ot only has patrolsum for fuel heer. adopt.-.1 on

ninny locomotives of the Ure.it Kiustern rp.n.l, ni

Kunian.1, Imt -xiperlments are nhs., being mnile with

lt In some of th'* urent I, nuashlre cotton mills.

In France they nr>- making nun li ado over a

circular suv, with diamonds set in the teeth, for

ratting stone, it is a nod thing, but tha Idea
originated ! i America and waa patented here nearly
thirty ftArt »*".

A annal connecting the mba and p.inuhe has

i.n projected. It would "tart m-tr Vienna, near

Kornnenburg, extend 111 miles northwestward
toward Budwets, ami fr..m the latt'-r point tis*

channels of the afoldan and Elbe would be "canal¬
ised" fur iff-"-* miles Tbs greatest difference In
level ninnie the route in 1,313 feet, lt ii estimated
that wi.i«J0,p»tu florina yttt.7M,x*n, would cover the
cost.

FSICSS CSOF.R FESS WOOL.
i'r..m Th.* Kural New-Yorker.
Allowing th.- price fur lai.ppr and the piles of

linings, trimming! and the materials that k'o to
make up the tlnlahed sun ..r garments to remain
unchangped, h.ns much la free wool going to cheapen
woollen clothing? A laboring man oi.ee anawere*!
this question by saying one-half; another from ti
to *»¦'.. A min wh.. worn a broadcloth IT.', suit

thought fr.-e -.-noi would reduce !,.>. coal ..f bli
sui! JI'. to l-i' 1 have found Ihi' ni ;n> have as

vague, .iel. (inn.- and Incorrect Ideaa "f the effect
of flee wool upon th.- prices ns nose anawers In¬

dian*-. Sow, what cr. ih.* facts? The duty upon
merino and ..th.-r woola which are uaed In making
cloth for clothing, dress goods, underwear nn.i ho¬
siery is ii cent! per .pound, anl upon coarser wools

for .carpets '. !¦. cuts per [Mund Now. with this
fact before us, how- much would th.- prices be
changed or cheapen^? Lei me put it down, as

se..|uK iii,, figures ls ..ften convincing where words
fall. Taking th.* weights .given above, ihe differ*
enos '.ii a heavy winter "ult would hp- SH. centa;
on a light "ult. i.1 cents; on trousers, n-.1* cents; on

undershirt or plrawers, from 4 t.i I cents; pur
locks. 1 cent: woman's iln-ss, 2«! cents; child's flan¬
nel ill-ess. ,',u conti; woman'¦ or child's stock¬
ings, 1 t'. 2 cents a pair, broadcloth "ult. 55 cents;
one yard carpeting, !* cuts. These Hgurei ure

based upon th-- supposition thal all the cloths ara
made of wool only, bul if the cloths i-nv., a mixt¬
ure ,.f .p.tton .pr shoj.iy, ihen tbeae figures would
all i.e less according aa th.*r. li more shoddy ami
h sf arool

W'.iul'l this ve.,' sllpiht liff.-rene-. In the cst of
free wool clothing Induce the people to buy io much
more aa t, can "greal factories to spring up like
magic," employing Increased workmen enough to
consume the extra amount ppf products which
f.irtM.-rs, .Iriven hy (rca a al oul of sheep raising,
woiii.]-have to grow (p. replace tbe losses caused by
ihe annihilation .>f ,h. sh.-p ami wool industries?
Would th* small saving ..n w....iien clothing be
any compensation for the minions of loss that
nc ill ,u. ru- ia (h.* country hv the destruction of
4.*,000.<iOpi sheep an.l their product, which now pgtvs
employment to hundreds of thousands? T«-xns
nlp'iie has more than ldi.om engaged In sheep Indus¬
tries. Would free wool enable .mr manufacturers
to export lanje imantltlei of cloth to sell In mar¬

kets where they would come In <¦ unpetltlon with
those nations who have not onlv frc wool, but
low wages?

TilK FATtlKR OF OOSSSSSS.
From The Washington Fost.
The v. ry OMsot man In Congress, the "father of

Congress* in ye irs, in original entry and in length
of continuous service, la the Hun. Justin B. .Morrill,
who cain-* lo the Mouse In IM, served th. re until
lWi7. when he was prMBOtSd Ifl th- Senate, ami has
then- remained ever since. He has the distinction
of bein*? hoth the father of the Congress ami the
father of the Senate. Mr. Morrill ls In his eighty-
fourth year, and If he shall live to serve out his
present term he will have been in Congress forty-
two yearn, thirty of which will have been spent la
"** stoats.

WHAT A CITY PASTOR SEES.

REMS OF PERSONAL INTF/RKST TO CHURCH
PEOPLE.

Touching Indeed wer*; the addresses at the Me¬

morial meeting held In the Church of the Strangers

on Thursday evening. The labors of Dr. Charles
F. Deems, so long the pastor of that church, we rf*

emphasized hy ci.-rgynvn and laymen representing
sevrai denominations, <uip' ol the most banutittil
tributes was given by M.-irhin J. Venl.'ry, l»r.

Heems's son-in-law, who spoke of th>* great preacher
fr'.m the two-point view of a relative and friend.
One (pf the addresses was given b) Dr. Amory H.

Bradford, who succeeds Dr. Psimi ns thc heil of

th.p American Institute of Christian Philosophy.
Dr. Bradford went to Cleveland on Saturday to take

part In the dedication of a church and to speak on

I-.r.'fathers' Day.
Dr. A. J. F. Hehrends, of the Central Congre¬

gational i'hurch, of Hrooklyn, In a recent after-dln-
aer address discussed tba need of the study of the

Hilde by clergymen In Hebrew and Greek. He sall

j that thp* critics of the Bible have retreated to the

original tongues, and added: "We are hound to tot-
low th.-m " I'., show the young brethren that he

was not presenting an Impossthlltty, he said that

j In the last flve yean he had read his Hehrew OM
Testament through twice and the Pentateuch a

half doses times. He began the study a long time

after h.* had left the seminary*, and after a year

and a half of drudgery he had found lt a most

delightful occupation._
A meeting will be h.-l'l this evening under the

I auspices of tho New-York City Imltan Associa¬
tion In the Calvary H.ipttst Church, at which Dr.

K. S. MacArthur will preside. Addresses will be

maple by ex-Conimlsstoner Morgan ami the Kev.

Charles J. ityder. also by Dr. Monttsums and Den¬

nison. Wheelock, Indian graduates of Carlisle, p. nn.

The Rev. A. C. Arnold, the efficient agent of the

N.*w-York ltlhle Society, who was run down by a

runasray horse som'* weeks ago. has nearly recov¬

ered, nu ls n..w at his office again In the pible

House. Tho society has Just Issued its sixty-ninth
annual report, In which lt ls shown that during a

t house-io-hoii.se canvass 171."O families were

visited, of these Ile.I srere Roman Catholic, 211,02s

Jewish and lO.MI Protestants Of the latter, 5,110

were without S copy Of the Scriptures, nnd were

supplied In the language nee.Ifd: IM families were

not only Protestant, but were not willing either to

buy or to accept the BIMo. The greatest destitution

found was 37 per cent. In a district bounded hy the

Bowery, Hillridge. Orand an'l Hast Houston sts.

It ls In this part of thp* city that In a mlle square

a third of n million people live, and if the proportion
fp.ii: ¦'. on some blocks was continued throughout the

mlle fully a million would live there.

The annual meeting of the New-York City Mission

an.l Traci Society will 1'*' h.'ld In the First Presby¬
terian Church this evening. Those who desire to

know what missionaries are diping will have an op¬

portunity to hear lt Vividly described by practical
workers. _

Forefathers' Day will he celebrated this evening
In the Lafayette Avenue Presbyterian Church, In

Hrooklyn, when Dr. David C,rp*gg, the pastor,
will preach on "The Scotch an.f Their Descendants

SS MaU.-rs of America." lt has been generally
understood that th.* Pilgrims ami Puritans

had something tc* do with the formative period of

..ur country, but Ihe subject would seem to indl-

CStS that they wert* rather coadjutors. The con-

gregatlon will sing hymns set to Scotch tunes, and
the quartet snd chorus or forty voices will sing
old-time music. Forefath.Ts' Day has become an

annual feature In this church, lt ls a splendid
method for the culture of patriotism, and should
be larg' ly adopted by other churchel.

At the Montreal Convention of Christian En-

ih ivor last July President Clark, In his call for

a great forward movement this year, emphasised
aH the flrst point, "Uoo.i citizenship." Comment¬

ing on this address recently, the Rev. H. T.

McKwen. of the Fourteenth Street Presbyterian
Church, said: "I am heartily In favor of a deeper
Interest on the purt of Bil decent people In our

city In National ns well as Stat- affairs. We want,

not .politicians buv pian..ts. The stay-at-home
voter ls the worst enemy we have; worse. In my

judgment, even thnn thc'boodle' politician, because

bc makes the 'boodler" a possibility."
Th.* Woman's Christian Temperance I'nlon

throughout th.* i'nlted States will observe Decem-
l.p-t H ns "Crusade Day," lt being the twentieth
anniversary of the Woman's Crusade.

The Jubilee year of the Young Men's Christian
Association will occur next summer. Fifty years
ugo, .June 6. IMI. George Williams organised the
first association In London. The World's Confer¬
ence Committee has decided to celebrate this Jubilee
by holding the next triennial conference In connec¬

tion with that anniversary In Exeter Hall, Lon¬
don. Already steps have been taken for an ex¬

cursion party from the associations of this coun¬

try. George A. Hall. State secretary of New-York,
ls In charge of these arrangements.
The filllimn Theological School of Newark has

unt p.ut som., seventy graduate* thirty of whom

towns East and West. The seminary proposes to

add a fourth year to Its ..neologies! course, which
will be a "pastoral year." in which the students of
that class shall be practically trained In city
mission work in New-Tork and Its metropolitan
district. There ws bow forty-four young moa

MUSIC.
"Selected Classics for the Pianoforte."

J A GREAT SUCCESS!
a..¦_¦_¦¦¦ wu. is.a....i
This .lay publl»hed containing .<-I.-Mlon* by Ortsg,Mossknwskl, S;.'-f -ft.fis. ie.i,'.] .1.1 Is.«s -tm. chsmlnads,r>ur«ml, Mascagni, I'.:!.,.:«. Kuhhi-i. in Helmun.l. W<a|M,r.el. r. AMkl. Jen-en. Il pfmiiPis. el. . t. fri e, heavy

paper, Hf boeM>>, tvi.;. gin. fimt.

I fl CHARMING HOLIDAY GIFT.I¦¦¦¦¦¦¦¦¦¦BKa__K_______________M____BB.I
Also, Just Puli'luli. .1.

"ALBUM of P£L£
Hy J. K. Paine. 1'r.jf. ,,» Mus. Harvard I'nlverslty;
A w.irk of great artistic merit. IS pieces, $1.
"FROM GERMAN POETS."
Vi delightful original songs l.v J. C. Alden. AL ''*"¦

"SONG ALBUM." "

ny Martin H.. Vr. Just Issued. 18 fascinating *hm
ti r -I,, meno-sop, uni ussr, |1.M i

"Moore's Irish Melodies"
New (ditton,' Jim lamed. Revise,) an.1 enlarged. 11SO

pp. A su|-erb v,.|. I'aper, fl doth. gilt. fi.

"A FLOWER CYCLE.*.
Artl-tic miTiK feme l>v O. XV. Chadwick. 12 exquisite

eoWpoattlMM. tl. ^^

Jules Jordan's "New Song Album/* I
in choice Musici midstlin. .".2 pp. ll. I*

ILLUSTRATED MUSIC HOOKS I
For Children anil Young People I

IN C^EAi VARIETY.
HEADQUARTERS FOR

MltlC HOOKS,
Ml Mill, ll I Kit ». Il UK.
Ml ol< Al. I Willi BENT?,

CUITARS, BANJQ8f
imf

MANDOLINS,
Mimic Rolls, IM ii ii.i Chairs
Muk lc lliuc». I'Iiiiio Stmo I a,
HM Mundi., Haste lulilneta

PIAN08 FOR 8aTTaN0 TO RENT.
OPm KVEMMS8.

DITSOX"^ CO.,
stn Hr..ml ivar INth St.

FIRST PREMIUM
AT THE

WORLD'S FAIR.
As
A

ll o)

THE SINGER MAN'PG Ca
KECHIVED

54 First Awards,
Bring the largest number of awards
obtained by any exhibitor, and more
than double the number received tty
all the other Sewing Machine Companies
THE SINGER MAN'F'G CO.,

"All over the World." '

* 'i 'i'

JFYom Liberly & Co*
London

For Christmas Gifts.
_ _ _ _ Thr CKborae*Onaint nnd Odd Ttmm Worrie*.a«y C liulrs Thi. Hrijrbtoa, n

__ .
in

.

' Tbe Uivmieytn,velvet aad | hr 4nnil>rirt*e,I ordnroy.. - Th^ <holt«aaaBS.
Occnaloaal Heat* mid Table* la

I.il>«*i-1) mid tai .ri-ii Oak. i
< 'ashlea** la Ibe I-llM-rlv Art Fabrfea.

rulmUtrr) workroom. on Ihe ."r_",V__S
¦ I Ihe ¦ervlce ol IMtroae iinrrkMiatf
atnffa for Ctfrlalas med Furniture.

Joseph P. McHugh *% Co.,
s A A «V. ASS Mt.~at Sib Av.

atudytns for th- mlnl-try. Tha dormitory la

SSr t\T* saa&'-t^eiKT'^rKi*.""ufflct^
Ltnd^!aHa;Um.eW.nSU^,rnei.ov0a,t,oan» |'
of the edifice now In ute, is » Pr««n*
Further InfprmaUon may be °b«*J"_* J*«
president of tha school. Dr. Charles
Bloom-eld, N. J


